We constrain the parameters of dynamical dark energy in the form of a classical scalar field with barotropic equation of state jointly with other cosmological parameters using various combined datasets including the CMB power spectra from WMAP7, the baryon acoustic oscillations in the space distribution of galaxies from SDSS DR7 and WiggleZ, the light curves of SN Ia from 3 different compilations: SDSS (SALT2 and MLCS2k2 light curve fittings), SNLS3 and Union2.1. The considered class of models involves both quintessential and phantom subclasses. The analysis has shown that the phantom models are generally preferred by the observational data. We discuss the effect of allowing for non-zero masses of active neutrinos, non-zero curvature or non-zero contribution from the tensor mode of perturbations on the precision of dark energy parameters estimation. We also perform a forecast for the Planck mock data.
Cosmological scalar fields are among the simplest and most promising candidates for dark energy. Up to now, many different Lagrangians and potentials have been studied. Here we consider the classical scalar field with barotropic equation of state. Such class of models involves both quintessential and phantom subclasses. We include into analysis the subclasses of models without peculiarities in the past:
We exclude the folowing subclasses of models, which can lead to ρ tot < 0 at some time in the past:
We have determined the best-fit values and confidence limits of the model parameters using the Markov chain Monte Carlo (MCMC) technique (implemented in the code CosmoMC) 4 and the following data:
• CMB temperature fluctuations and polarization angular power spectra from the 7-year WMAP observations (WMAP7);
5,6
• Baryon acoustic oscillations in the space distribution of galaxies from SDSS DR7 (BAO);
7
• Hubble constant measurements from HST (HST);
• Big Bang Nucleosynthesis prior on baryon abundance (BBN);
9,10
• supernovae Ia luminosity distance moduli from SDSS compilation 11 with MLCS2k2 12 (SN SDSS MLCS2k2) and the SALT2 13 (SN SDSS SALT2) methods of light curve fitting.
The results for the combined datasets WMAP7 + HST + BBN + BAO SDSS + SN SDSS MLCS2k2 and WMAP7 + HST + BBN + BAO SDSS + SN SDSS SALT2 are presented in Fig. 1 and in Table 1 . We see that the dataset WMAP7 + HST + BBN + BAO SDSS + SN SDSS SALT2 prefers the phantom models of dark energy with barotropic equation of state, while the dataset WMAP7 + HST + BBN + BAO SDSS + SN SDSS MLCS2k2 gives preference to the models with w 0 > −1, c 2 a < −1 (in accordance with conclusions of [3] ).
We have also used the newer data on SNe Ia distance moduli from
• SNLS3 compilation (SNLS3) 14 and
• Union2.1 compilation (Union2.1)
15
together with data on BAO from the WiggleZ Dark Energy Survey (BAO WiggleZ). 16 The analysis of combined datasets WMAP7 + HST + BBN + BAO SDSS + BAO WiggleZ + SNLS3 and WMAP7 + HST + BBN + BAO SDSS + BAO WiggleZ + Union2.1 has shown that these data prefer the phantom models. Allowing for non-zero masses of active neutrinos, non-zero curvature or non-zero contribution from the tensor mode of perturbations does not change this conclusion. The obtained constraints on the massive active neutrino fraction of dark matter f ν , the curvature of 3-space Ω k and the contribution from the tensor mode of perturbations r are consistent with zero values of these parameters. The forecast made for the Planck mock data (generated using the code FuturCMB 17 ) suggests that the models with c 2 a > −0.75 may be ruled out at 2σ confidence level by the Planck data. 
